OBJECTIVE -To our knowledge, only two controversial articles have reported the study of bone age at diagnosis in diabetic children. The aim of this study was to compare chronological age with bone age and to evaluate the impact of A1C on bone age in children at diagnosis of type 1 diabetes.
A dequate insulin secretion is needed to promote growth (1). Many controversies remain about height and bone maturation in diabetic children. Since 1959, the Greulich and Pyle atlas (2) has been used to assess bone age (3) . There are only few data on skeletal maturation in diabetic children at diagnosis, and these are controversial (4, 5) . The aim of this study was to compare chronological age with bone age and to evaluate the impact of A1C on bone age at diagnosis of type 1 diabetes. (2) .
RESEARCH DESIGN AND METHODS
Linear regression analysis was used to test for the correlations between chronological age and bone age and between ⌬ (bone age Ϫ chronological age) and A1C. P Ͻ 0.05 was considered to be significant. RESULTS -At diagnosis, mean Ϯ SD height SDS was 0.35 Ϯ 0.95 in girls and 0.37 Ϯ 1.07 in boys (P ϭ NS). Chronological age and bone age were 8.7 Ϯ 4.0 and 8.8 Ϯ 4.3 years, respectively, for the entire population. Chronological age and bone age were 8.12 Ϯ 4.1 and 8.4 Ϯ 4.4 years, respectively, for girls and 9.0 Ϯ 3.9 and 9.1 Ϯ 4.2 years, respectively, for boys. Chronological age and bone age were 7.0 Ϯ 3.2 and 7.2 Ϯ 3.5 years, respectively, for children Ͻ12 years of age and 13.8 Ϯ 1.3 and 14.0 Ϯ 1.6 years, respectively, for children Ն12 years of age.
There was a strongly significant correlation between chronological age and bone age for the entire population of 496 patients (r ϭ 0.967; P Ͻ 0.001), for girls (r ϭ 0.981; P Ͻ 0.001), for boys (r ϭ 0.957; P Ͻ 0.001), for those Ͻ12 years of age (r ϭ 0.956; P Ͻ 0.001), and for those Ն12 years of age (r ϭ 0.653; P Ͻ 0.001) (Fig. 1) . Bone age corresponded with chronological age: ⌬ (bone age Ϫ chronological age) was median 0.0 years (25th, 75th percentiles Ϫ1.0, 1.0) for the entire population, 0.1 years (Ϫ0.9, 1.1) for girls, and 0.0 years (Ϫ1.1, 1.1) for boys. The ⌬ (bone age Ϫ chronological age) was 0.0 years (Ϫ0.9, 0.9) for those Ͻ12 years of age and 0.1 years (Ϫ1.4, 1.6) for those Ն12 years of age. There was no correlation between ⌬ (bone age Ϫ chronological age) and A1C (P ϭ NS).
CONCLUSIONS -Many studies have been published about insulin deficiency and growth in patients with type 1 diabetes (1). The presence of growth hormone excess has been argued in the pathogenesis of type 1 diabetes since Young (1937) showed the diabetogenic effect of pituitary extracts (7). Adequate insulin secretion or insulin replacement in diabetic children is needed to promote growth. The stunted growth in Mauriac syndrome was seen in poorly controlled diabetic children (8) . Many controversies about height and skeletal maturation remain. At diagnosis, diabetic children have been reported as being taller than (4,9), shorter than (9,10), or similar to (9, 11) control subjects. Bone age has been reported as being advanced (4, 12) or delayed (5) in children and adolescents with type 1 diabetes. To our knowledge, only two controversial studies reported on bone age at diagnosis in diabetic children: Edelsten et al. (4) reported advanced We reported bone age at diagnosis of type 1 diabetes in 207 girls and 289 boys. We did not find any significant differences between chronological age and bone age in either the entire population of 496 patients or in the subgroups (by age and sex). We used the Greulich and Pyle atlas (2) to determine the skeletal maturation. Published in 1959, this method is still applicable (3) . It has been shown that the use of the Greulich and Pyle atlas is simple and reproductive and that the intra-and interobserver errors are small (13) . In the Greulich and Pyle atlas, SDs for skeletal age are reported and depend on chronological age and sex (2) . In each of our subgroups, the difference between chronological age and bone age was in the range of the Greulich and Pyle atlas SDs. The correlation between bone age and chronological age was less strong in the subgroup of subjects Ն12 years of age. This can be explained by the precision of the Greulich and Pyle method: the older the child, the greater the SD for skeletal age (2) .
We evaluated the impact of A1C at diagnosis on bone age and did not find any correlation. These findings are compatible with the fact that the median duration of typical symptoms of type 1 diabetes before diagnosis (polyuria, polydipsia, weight loss, and tiredness) has been evaluated as being 3 weeks (25th and 75th percentiles, 1 and 8 weeks, respectively) in children (14) . The short exposure to important insulin deficiency does not impair the mechanisms by which the growth hormone-IGF-I axis allows normal growth (1). On the contrary, it has been clearly demonstrated that height and growth gains after diagnosis are lower with poor glycemic control (1, 11) .
In conclusion, this study showed that bone maturation is normal for age and sex and independent of A1C at diagnosis of type 1 diabetes. However, careful monitoring of height and weight in diabetic patients is necessary, and good metabolic control must be maintained to allow normal growth and development in diabetic patients.
